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September 20, 2011

Presenter Background

CTI and Associates, Inc. has developed, in conjunction with St. Clair County, a septage
bioreactor landfill technology currently in use as a Research, Demonstration and Development

(RDDP) project at the Smiths Creek Landfill

Terri Zick, Director of Compliance Services, has been with CTI since 2002 and has 25 years
experience in regulatory compliance and environmental management at solid waste disposal
facilities. Previous experience includes over 12 years as Environmental Manager at BFI and
Waste Management and 3 years with the Calhoun County Health Department as a solid waste

inspector.

Dr. Te-Yang Soong, PhD, P.E. is available for questions regarding the technical details of the
bioreactor process. Dr. Soong leads the research team at CTI which is responsible for the
development and operation of the project. Dr. Soong has over 20 years of experience in

innovative solid waste management design and engineering.

Regulatory Background

* Federal/Michigan law prohibits disposal of bulk liquids in landfills unless permitted as a

Research Demonstration and Development Project (RDDP) under RCRA Subtitle D.

e 2005: Michigan amended Part 115, P.A 451, 1994, as amended to allow issuance of
RDDP permits to landfills authorizing use of liquids to encourage biodegradation

(commonly referred to as bioreactor landfill technology)
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o Statute amendment (324.11511(b)) mirrors federal rule in that permits are valid
for up to 12 years (annual reports and 3 year renewal required) and sites must
comply with all other operational requirements including leachate control,
monitoring, etc.

o Part 115 includes more stringent design and construction requirements than
Federal Subtitle D rules.

» Specifically, double composite liner systems are required for traditional
landfill construction in Michigan unless a site meets criteria for natural
soil barriers (Liner construction cost ~ $102,000/acre).

* Michigan authorizes use of the single composite liner specified in Subtitle
D where the site is located in an area with at least 10” of uninterrupted
natural clay and can be effectively monitored using groundwater wells
(Liner construction cost ~$55,000/acre).

o Michigan also added a requirement for a secondary liner with monitoring beneath
the upper liner for RDDP’s at sites which would otherwise be approved/permitted
with single composite liner construction (Example RDDP Double Liner
Construction Cost ~ $84,000/acre).

o Michigan included a requirement for adhering to County Planning limitations

Project Background and Research Qutcomes

e February, 2007: Michigan Department of Environmental Quality (MDEQ) issued a
RDDP permit to the Smiths Creek Landfill authorizing placement of septage in the
landfill for the objectives of:

O Diverting septage from possible land application,
@ Demonstrating that traditional design and controls are suitable for use with bioreactor
landfill technology. and

® Enhancing energy production potential by increasing gas production rates

e Annual RDDP Reports submitted to the MDEQ document the progress toward the

goals, critical lessons learned and research outcomes for the first 3 years of operation.
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o Since 2008, over 2.2 million gallons of septage have been injected into the 3.5
acre test area (approximately 600,000 gal/year)

o Leachate generated by the bioreactor is compatible with traditional liner systems
and poses no physical harm to the integrity of single composite liner materials or
design approved under Part 115

o Data shows a 7 fold increase in gas production rate (as compared with cells
receiving no liquids) showing that even small landfills previously thought to
produce too little gas to be viable as an alternative energy source can generate

power

* August, 2007: EPA published a report' documenting outcomes of 5 full-scale sized
bioreactor projects conducted under “Project XL” dating from 1998. The report
documents that compliance with environmental control standards including leachate
management, groundwater protection and gas management is achievable at a bioreactor
landfill with traditional landfill design/construction concluding that:

* All landfills studied maintained leachate measurements below 1° above
the liner and adequate gas collection/control was achieved

* Leakage did not occur below the primary liner in the studied landfills

* Both Federal and local research confirm that traditional landfil] design affords effective
environmental control for a bioreactor landfill. Continued progress toward the goal of
full scale implementation requires a federal rule change authorizing full scale permitting.

o In March, 2011 the EPA announced its intention to consider expanding RDDP
permitting program authority and/or authorizing full-scale bioreactor permits.
CTI / St. Clair County and the MDEQ have been included as industry
stakeholders in the upcoming deliberation with the agency.

O Approximating real-world performance is an important step toward full scale
implementation and requires demonstration under a variety of conditions
including pre-existing facilities.

* Pre-existing sites offer untapped resources in that the waste mass may

have the capacity to receive diverted septage or other liquid wastes
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= (Conversion of a pre-existing facility to a permitted bioreactor may allow
sites to support gas-to-energy projects where not feasible without the
accelerated gas production

» Some pre-existing cells are permitted and constructed with a single
composite liner system. While deemed sufficiently protective for use in

full scale landfilling applications, they are ineligible for a RDDP permit.
o Only sites already meeting the stringent criteria of a natural soil barrier are
affected by the amendment, as sites not otherwise able of satisfy the criteria must

be constructed with double composite liners under Part 115 requirements.

Impact of Proposed Bill

e Removes requirements from Part 115 demonstrated to be of negligible benefit while
retaining the protection offered by extensive environmental monitoring and control
measures that are equivalent to, and in many cases, more stringent than federal
requirements.

o Research demonstrates no significant differences between overall operations or
leachate produced by a bioreactor landfill.

o Existing regulation demonstrated to be equally effective in controlling risk at
bioreactor landfill sites as at traditional landfills

o Allows market forces to encourage development of bioreactor landfill research
projects by removing unnecessary COSts of double liner construction at sites
otherwise approved for single liner design based on location, geology and other

required environmental controls.

e Allows establishment of alternative disposal capacity at sites with permitted single
composite liner design for septage and other approvable liquids (Example: Concentrated
Animal Feeding Operations (CAFO) byproducts) to further divert volume from land
application and protect water resources. The MDEQ retains the authority to approve any

permit.
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® Adds incentive to develop bioreactor landfills to optimize existing £as 1o energy capacity
and infrastructure to maximize alternative energy production in a region already heavily

invested in landfil] £as 10 energy projects based on Department of Energy reports® (201 1).

Regulatogy_ Consensus

® CTI and St. Clair County have collaborated with the MDEQ on the proposed amendment
and concur that single composite design, where otherwise allowed under Part 115, is
effective in protecting groundwater and other resources based on environmenta] controls,

monitoring and operational requirements already established in Part 115.

application under the SCI RDDP permit.
© An average of 57 million gallons of septage® has been land applied annually in
Michigan between 2005-2009.
© The 3.5 acre RDDP at SCL alone receives an average of 600,000 gal/year of
septage. Across the state this technology offers a significant positive impact in
the volume of septage currently land applied.
© The MDEQ RMD has expressed an interest in maximizing use of the receiving

Capacity of the SCL receiving station.

* The MDEQ has supported efforts to further develop the bioreactor landfill technology to
achieve additional water resources protection as well as encourage energy production in
the state.

® The MDEQ has demonstrated a willingness to participate in the EPA process for revising
Part 258 Subtitle D RDDP requirements to facilitate development of a greater number of

bioreactor landfill projects.
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Summary

House Bill 4875, 2011 encourages research and demonstration activities intended by Part
11511(b) of Part 115 without the unintended cost consequence of a double liner system which
has been demonstrated to provide negligible protection beyond traditional liner design. The
amendment facilitates potential diversion of septage from land application based on market
forces. Finally, the bill will allow landfill facilities previously thought to generate insufficient
gas the opportunity to contribute alternative energy to the grid to help meet renewable energy

goals.
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Attachments:

Figure 1: Schematic and Table of Relative Differences in Landfill Liner Design/Cost;
CTI and Associates, Inc., 2011

Figure 2: Licensed Septage Haulers in Michigan, MDEQ RMD
(http://www.michigan.gov/deq/0,1607,7-135-3313 3682 _3717---,00.htm})

Figure 3: Photos
1. Established Septage Receiving Facility, Smiths Creek Landfill
2. Documented Conditions Resulting from Improper Land Application of

Septage (http://www.michigan.gov/deq/0,4561,7-135-3313_3682_3717-89957--,00.htm1)

Figure 4: Excerpts from Department of Energy (DOE) 2011 Report Reflecting Trends in

Electricity Cost and Alternative Energy Composition2

Cited Sources:

'Bioreactor Performance Summary Paper, U.S. EPA Office of Solid Waste, Municipal and
Industrial Solid Waste Management Division, August 15, 2007 (EPA530-R-07-007)

*Excerpt, DOE US Energy Information Administration, Form EIA 923Power Plant Operations

Report, 2010 (http://www.eia.gov/)

MDEQ Septage Program Volume Reports, 2005 - 2008; Matthew Campbell, MDEQ RMD
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Figure 1: Relative Differences in Landfill Liner Design/Cost
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EXAMPLE LINER CONSTRUCTION COST COMPARISON

DOUBLE COMPOSITE LINER SYSTEM (No Natural Soil Barrier)

AMOUNTPER  COST PER

LAYER (from Top) UNIT PRICE ACRE ACRE
Drainage sand layer S 1.40 percCY 1,613 § 2,25867
Geocomposite Material S 0.30 perSF 43,558 S 13,067.40
Installation 0.10 per SF 43,559 S 4,355.90
Geomembrane Material S 0.28 perSF 43,560 S 12,196.80
Instaliation § 0.14 perSF 43,560 $ 6,098.40
GCL Material S 0.30 perSF 43,560 S 13,068.00
Installation § 0.12 perSF 43560 S 5,227.20
Geonet Material S 0.16 perSF 43,560 S 6,969.60
Installation S 0.08 perSF 43,560 S 3,484.80
Geomembrane Material S 0.28 perSF 43,560 S 12,196.80
Installation § 0.14 perSF 43,560 S 6,098.40
GCL Material S 0.30 perSF 43,560 S 13,068.00
Installation  § 0.10 perSF 43,560 S 4,356.00
[ TOTAL $ 102,446

SINGLE COMPOSITE LINER SYSTEM (with Natural soil Barrier)

LAYER (from Top) UNIT PRICE ACRE ACRE
Drainage sand layer S 1.40 percCY 1613 S 2,258.67
Geocomposite Material S 0.30 perSF 43558 S 13,067.40
Installation  § 0.10 perSF 43559 S  4,355.90
Geomembrane Material S 0.28 perSF 43560 S 12,196.80
Installation  § 0.14 perSF 43560 S 6,098.40
GCL Material S 0.30 perSF 43560 S 13,068.00
installation  § 0.10 perSF 43560 S 4,356.00
[ TOTAL & 55401

DOUBLE LINED SYSTEM (with Natural Soil Barrier)
AMOUNT PER  COST PER

LAYER (from Top) UNIT PRICE ACRE ACRE
Drainage sand layer S 1.40 perCY 1,613 § 2,25867
Geocomposite Material S 0.30 perSF 43,558 S 13,067.40
Installation  §$ 0.10 perSF 43,559 S 4,355.90
Geomembrane Material S 0.28 perSF 43,560 S 12,196.80
Installation S 0.14 perSF 43,560 $ 6,098.40

GCL Material S 0.30 perSF S -
Installation  §$ 0.12 perSF S -

Geonet Material S 0.16 perSF 43560 S 6,969.60
Installation ¢ 0.08 perSF 43,560 S 3,484.80
Geomembrane Material $ 0.28 perSF 43,560 $ 12,196.80
Installation  §$ 0.14 perSF 43,560 S 6,098.40
GCL Material S 0.30 perSF 43,560 $ 13,068.00
Installation  § 0.10 perSF 43,560 S 4,356.00
TOTAL S 84,151
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Figure 2

Number of Licensed Septage Haulers
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Figure 3: Photos

Photos of Documented Conditions Associated with Land Application of Septage

Source: Michigan Department of Environmental Quality




Figure 3: Photos

Smiths Creek Landfill Septage Receiving Station and Processing Unit
Source: St. Clair County, Smiths Creek Landfill
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